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• Pixel product: 
• Monthly files, continental tiles, GeoTiff format.
• 3 Variables: Day of detection (1-366), Confidence level (0-100), Burned
land cover (derived from LC_cci).

• Grid product: 
• Monthly global files at 0.25 x 0.25 degree. NetCDF format.
• 23 variables: total burned area, standard error, fraction of burnable area, 
fraction of observed area, and burned area of each land cover.

BA product specifications



FireCCI BA algorithms

Adapted to the different input sensors:
• MERIS, 300 m.
• MODIS, 250m.
• Sentinel-3, OLCI 300 m
• Sentinel-3, SYN 300 m.
• AVHRR – LTDR, 5 km.
• Sentinel-1 SAR, 40 m
• Sentinel-2 MSI, 20 m.

Common approaches:
• Hybrid algorithms: active 

fires guide BA detection.
• Two-phase: seed + 

growing.
• Locally adapted.
• Based on temporal 

composites.



FireCCI51 (MODIS 250m + HS)

Lizundia-Loiola et al., 2020, RSE



C3SBA10 (OLCI 300m + HS)

Lizundia-Loiola et al., 2021, RS



FireCCILT11 (AVHRR 0.05 d)

Oton et al., 2021, IJAG



• Sentinel-3 SYN data 300 m + VIIRS AF.
• Border effects.
• Temporal reporting accuracy.
• High omission errors.

• Algorithm development and testing for 2019.
• NBR2, instead of NIR
• VIIRS, instead of MODIS AF
• LC C3S, instead of LC CCI.
• Flexible compositing, instead of 20 days
• Contextural instead of Tile-based+contextual.

Recent advances of global products

Punjab

Franquesa et al., (2022)



FIRECCIS310 (SYN 300m + VIIRS)

Lizundia-Loiola et al., 2022, RSE, In review



Results: global burned area

Lizundia-Loiola et al., in review

+27%

+107%

+116%

+48%



Results: global spatial validation

• Global validation for 2019 / 105 reference tiles

Lizundia-Loiola et al., in review



Results: global temporal validation

Lizundia-Loiola et al., in review



Results: border effect

Lizundia-Loiola et al., in review



• 2016: Sentinel 2A
• 2019: Sentinel 2A and B. 150 Tb. Processed by Brockman using Calvalus in Creos-DIAS facilities.

• Two satellites were observed to have a minor misregistration.
• Two processors were run independently
and afterwards merged.

Regional products: Africa (2016 and 2019)



• Random stratified sampling of TSA
• Long-term sampling scenes:

• Global: Franquesa et al., 2022 RSE.
• Africa: Stroppiana et al., in review.

Validation

Producto OE [%] CE [%] DC [%]
RelB

[%]

FireCCISFD20 8.5 15.0 87.7 8.4

MCD64C6 56.5 21.1 56.0 -44,9

FireCCI51 52.2 25.1 58.4 -36.2



Regional products: Africa (2019) Sentinel 2A & 2B

(Chuvieco et al., 2022, STOTEN, in review)

4.8 Mkm2 just for Africa. More BA in all 
months

Lower omission errors than using one 
satellite: 8.5 versus 26.5 %
Similar commission error: 15 versus 19 %

Both significantly lower than global products



Regional products: Africa (2019) Sentinel 2A & 2B

(Chuvieco et al., 2022, STOTEN, in review)

80% more BA  than FireCCI51 (MODIS 250 m)
120% more BA than MCD64A1 (MODIS 500 m)

Difference in BA proportion between FireCCISFD20 and
a) MCD64A1 and b) FireCCI51



Regional products: Africa (2019) Sentinel 2A & 2B

(Chuvieco et al., 2022, STOTEN, in review)

80% more BA  than FireCCI51 (MODIS 250 m)
120% more BA than MCD64A1 (MODIS 500 m)



Fire trends in FireCCI products



Downloadings of Fire CCI products

Global:
•FireCCI41: 2005-2011, MERIS: 300 m.
•FireCCI51: 2001-2019, MODIS: 250 m.
•C3SBA10:  2017-2020, OLCI: 300 m
•FireCCIS310: 2019, SYN: 300 m
•FireCCILT11: 1982-2018: AVHRR: 5 km.

Regional:
•Africa: FireCCISFD11: 2016 & 2019, Sentinel-2 
20m
•Africa, Indonesia, Amazonia: FireCCIS1: 2016, 
Sentinel-1 40m.

42 countries, 17.8 Tb (<April 2022)



• WRF-Chem Forecasting System for FireCCI+ (DKRZ, Hamburg, Germany)

Science with BA data: fire emissions

Heil et al., 2020, CAR



Drivers of fire variability

Chuvieco et al., 2021, STOTEN



Temporal anomalies

Bowman et al., 2020, Nature



https://climate.esa.int/en/projects/fire/

emilio.chuvieco@uah.es


	“Recent progress of the FireCCI project”
	ESA CCI 
	BA product specifications
	FireCCI BA algorithms
	FireCCI51 (MODIS 250m + HS)
	C3SBA10 (OLCI 300m + HS)
	FireCCILT11 (AVHRR 0.05 d)
	Recent advances of global products
	FIRECCIS310 (SYN 300m + VIIRS)
	Results: global burned area
	Results: global spatial validation
	Results: global temporal validation
	Results: border effect 
	Regional products: Africa (2016 and 2019)
	Validation
	Regional products: Africa (2019) Sentinel 2A & 2B
	Regional products: Africa (2019) Sentinel 2A & 2B
	Regional products: Africa (2019) Sentinel 2A & 2B
	Fire trends in FireCCI products
	Downloadings of Fire CCI products
	Science with BA data: fire emissions
	Drivers of fire variability
	Temporal anomalies
	https://climate.esa.int/en/projects/fire/

